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SOME RESULTS OF EPIDEMIOCLOGICAL OBSERVATIONS WITH VACCINOPROPHYLAXIS (F
TICK-BORNE ENCEPHALITIS

[Following is the translation of an article by S. §. Unanov,

S. S. Magazannik, A. N. Oshchepkova, A. V. Shutov, Ye. I. Joffe,
A.L. Kamenevi, A, S. Kursakova and P.S. Utnitskaya, Moscow
Scientific-Rezearch Institute of Viral Preparations, USSR Ministry
ot Public Health and the Sverdlﬁqﬁiaya Oblast Sanitary Epidemiolog-
ical station, published in the Russian-language periodical Voprosy
Virusolugii (Problems of Virology), No 4, 1965, pages 462--467.

It was submitted on 23 Jul 1964, Translation performed by

Sn/7 Charles 7. Ostertag, Jr.]

In earlier published works [4, 3] we showed the harmlessaess, non-
recweo-genicity, antigenic activity and epidemiclogical effectiveness of a
tiy-ue vaccine for the prophylaxis of tick-borne encephalitis., It was de-
veluped at the Moscow Sclentific-Research Institute of Viral Preparations.
lowever, these obaervations were carried out on a comparatively small scale.
Together with this, in a significat number ¢f patients wirth a diagnosis of
tick- borne encephalitis laboratory iuves.igations were not performed. This
preverted the exposure of the true incideace of tick-borne encephalitis and
did not jermit an objective judgement of the vaccine.

In the present work we are presenting material from the study of the
epidemiological effectiveness of the tissue encephalitis vaccine under the
conditions of the mass vaccination in 1963.

Materials and Meti.ods

The epidemiological test included the endemic rayons of Sverdlovskaya
Oblast in which cases of tick-borne encephalitis are recorded every year.
The formation of the test and contro! groups was carried out in conformance
with the recommendations of WHO. There were no significant differences in
the control and test groups based on occupation, age and social! features.

The yotentisl threat of infection with tick-borne encephalitis was the same
in beth groups.

For the purpose of clearing up the risk of infection in small col-
lectives detalled visits and interrogations of inhab{tants were made to de-
termine tie degree of contact with ticks,

A spec.al division of the work was devoted to the zoolog-parasitologi-
cal observations. Constant observation was kept over ticks and their sources

of nourishment in 3 different landscape zones: Mountain taiga, pine forests
and forest srteppes,

For the serological investigations of materials taken from patfients or
from persons suspected of having tick-borne encephalitis, and for determina-

tion of sp:cific antibodies (virus neutralizing, hemagglutinating and comple-

ment fixing) we used the biological reaction of neutralization white mice
with thz RNV, RPGA and RSK,
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In the RNV (Virus Neutralization Reaction] we used white mice weighing
8--10 grams. The sera from the patienis was titrated with a 2-fold dilu-
tion, beginning with 1:4. To the titrated sera we added the virus in 2 dose
of 100 LDsy. The mixture was shaken and set for contact for one hour at
37°. Each of the mice received 0.03 ml of the material intracerebrally.

Four mice were used for each dilution of the serun. Observation was carried
out for 14 days.

For the RPGA [passive hemagglutination reaction| the sera from the
patients were preliminarily cleared of inhibitors and spontaneous agglutina-
tion by treating them with a 10% suspension of gnose erythrocytes and a 25%
solution of kaolin. The suspension ot erythrocytes and the solutions of
kaolin were prepared in a borate buffer solution it pH 9.0, The treated
sera were titrated with a _-iold diluiion, beginning with 1:10. To the ti-
trated sera we added an equal amount of antigen in a dose of 8 All. The mix-
ture from the sera and antigen was left for contact for 24 hours at 4°.
Following contact we added an 0.5% suspension of goose erythrocytes, pre-
pared in a phosphate buffer solution at pH 6.2. The results were considered
after 45--60 minutes,

For the RSK [complement fixation reaction] we used the serum of
guinea pigs, antigen, control immune and control normal sera, prepared by
the Tomsk Scientific-Research Institute of Vaccines and Sera, sheep
erythrocytes, hemolytic serum, and a physiological solution with pH 7.2--7.3.
At first we titrated complement, diluted 10 times in a physiological solution.
Two active doses were used in the reaction. Sera from patients were heated
in a water bath at 56° for 30 minutes, then they were titrated with a 2-
fold dilution, beginning with 1:4. To the titrated sera we added equal
quantities of antigen and complement and left them for 18 hours at 4°. After
contact, to each of che mixtures we added 0.4 ml of a hemolytic system, pre-
pared from equal quantities of a 2.8% suspension of sheep erythrocytes in
a physiological solution and hemolytic serum, after which the mixture was
incubated at 37° up until distinct hemolysis in the controls, left at room
temperature for 1%--2 hours and transferred to a refrigerator at 4°. The
reaction was consjidered on the following day.

Results

In the epidemiological test the study of the tissue encephalitis vac-
cine was carried out on 401,416 men. Of these, ©1,416 werc vaccinated 3
times and 310,000 were not inoculated. The tissue vaccine was administered
3 times subcutaneously. The interval between the lst and 2nd administra-
tion was 10 days, and the 3rd inoculation was performed in 3--4 weeks
after the 2nd. The dose of vaccine for the lst inoculation was 2 ml, and
for the 2nd and 3rd -- 3 ml each. Students in the age group of 7--15
years were given 3 doses of 1 ml each of the vaccine,

A comparative study wus made of the reactogenicity of 3 types of encepha-
litis vaccines: Tisue native, tissue dry and formalin cerebral. The general
reactogenicity of the encephulitis preparations was studied by means of ob-
servations of inoculated versons for 7 days. The local reactions were con-

sidered in 12, 24, 48 and 72 hours after inoculation.
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At the moment of administratio:u of the vaccine or in several minutes
after it, a fainting condition lasting 3--5 minutes was observed in 2 small
group of inoculated persons, In those inoculated with tissue vaccine this

occurred 6.3 timesless oftan than in those inoculated with cerebral vaccine
(table 1),

As can be seen from the data in table 1, the dried and native tissue
vaccines vere practically non-reactogenic. There is particular interest in
the higner reactogenicity in those inoculated with the cerebral vaccine, in
which the local and general reactions were noted 10--15 times more often in
comparison with those inoculated with the tissue vaccine.
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1o the epidemic season of 1963, 205 cases of tick-borne encephalitis
were tocorded,  We had 196 persoms under observation.

Lt

~ DBuring anamnesis in 170 persons tick bites were noted (86.8%), in 10
(5.1%) the source of infection was goat wilk. In 8.1% of the cases the source
; of infection was not exposed.
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The first cases of tick-borne encephalitis in {v63 were recorded in the
beginning of May and coincided with the {nitial period of activity of ticks.
An increase in the number of Ix. persulcatus ticks during the month of June
corresponded with the maximum tick-borme encephalitis incidence.
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The shirp lowering in the activity of ticks in August vas in step with
a drop in encephalitis incidence.

The data on tick-borne enceplmiitis incidence in Sverdlovskaya Oblast
among inoculated and noninoculated persons are presented in table 2.

During the epidemic season of 1963 in the Verkhoturskiy and Novolyalinskiy
epidemic foci (zone of forest mountains), incidence with tick-borne emcepha-
jitis in persons inoculated 3 times with tissue vaccine was 3.4 ~ 7.2 times
lower than in noninoculated persons (see table 2).

" d -’ . hudihemres’ o
p¥ .

~

ey, o

Among the noninoculated persons the clinical diagnosis of tick-borme
encephalitis was established in 189, The frequency index per 12,000 corres-
ponded to 2.4, in inoculated persons it comprised 0.7.

The epidemiologicai effectiveness of the tissue vaccine comprised 3.4
with a 707% degree of protection of the populationm.

The great diversity of forms of tick-borne encephalitis causes signifi- “
cant difficulties in the diagnosis of this disease. Since it is known that '
among patients with an established diagnosis of tick-bornme encephalitis
there may be other nosological forms, during the epidemic season of 1963 we
carried out laboratory investigations of cases of illness which were re-
corded as tick-borne encephalitis.
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As diagnostic methods we used the neutra’lization reaction on mice, the
RTCA [hemagglutination inhibition reaction} and the RSK.

All told 131 patients were investigated. The results of an analysis
revealed a considerable difference 1n laboratory indices with 4 clinical
diagnosis. 1In the RTGA 45.7% of the cases were confirmed. These resuits
conformed with the data of the biological neutralization reaction. Comple-
ment fixing antibodies were exposed considerably less, which 1s appropriate
for the existing concept concerning the lesser sensitivity of this reaction.

We carried out an analysis of incidence among 1inoculated and noninocu-
lated persins. Only cases supported by laboratory data were taken into con-
sideration. In table 3 we present the resvlts of serological investigations
of waterials from patients with tick-borne encephalitis Tn the group of
noninoculated patients tick-borne encephalitis was gocumen ed in the labora-
tory in 45.7% of the cases, and in the noninoculated gruup -- in 57.1%. The
indices of incidence per 10,000 among the 1noculated and noninoculated com-
preised 0.4 and [.4 correspondingly. The index of effectiveness equaled 3.5
while the coefficient of effecrtiveness was 71.4%.

The results for the reactogenicity and effectiven2ss of tissue encepha-
litis vaccine correspend to the data from other authors{l-3, 6],

In a statistical processing of the results obtained by the method of
criterion of conformity and average error of difference, a reliability of
data obtained was noted for the effectiveness of the tissue vaccine.

There was considerable interest ir studying the clinical picture of
tick-borne encephalitis among inoculated and noninoculated persons. An
analysis of materials shows that in Sverdlovskaya Oblast, just as in pre-
vious years, there was a predominance of the meningeal form of the disease
(60.1). 1In 9.8% of the patients a doudble wive course of the febrile period
was noted. The meningeal symptoms vere moderately expressed, pleocytosis
was determined in the cerebrospina tluid, and in a number of cases there was
a moderate increase of protein (up to 1.,0--1.2%). 1In 28,2% of the patients
the acute phase of the disease proceedew severely, with expressed general
cerebral symptoms, loss of conscivusness and scattered symptoms of affection
of the brain parenchyma.

Focal forms of the disease made up 11.97 of the cases, in 10.8% of
the patients limp paresis developed, mostly in one arm, Attention is drawn
to the appearance in 1963, just as in 1962, of individual cases of severe
focal forms of the disease with an affection of the upper cervical section
of the spinal cord and a syndrome of "drooping head", and affliction of the
nuclei of the brain stem with a gradient course. Lethal cases were recorded
among noninoculated persons.

Thus, in spite of the general lowering of incidence and the low mor-
tality rate, there is a tendency for & certain increase in the clinical pic-
ture of tick-borne encephalitis.

A masked course of the disease was recorded in 18.1% of the cases. The
disease developed following the bite ¢f a tick ard preceeded in the form of
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it fever without distinet symptoms of an affliction of the nervous system,
teeee, fno0 ommber of cases the results of the serological investigation did
not contivm a diagnosis of tick-borne encephalitis and it was possible to as-
maibe teit this was a neuroinfection of a different etiology.

fo 7 of the vaccinated persons an increase of temperature was noted in
W01 days following the bite of a tick. In 2 of the patients the fever was
siort-lived, therg were no deviations on the part of the nervous system, and

covattve awviciical data did net permit a diagnosis of 4 masked form of
tici-bariw encephalicis. In 4 of the patients a meningeal form of the dis-
ciae devetoped. It was of moderate severity with light meningeal symptoms

ard cceliatar-protein dissociation in the cerebral spinal fluid. 1In 1 patient
vobaote o tiomyelitls syndrome was revealed, with complete restoration of the
atio b yacction of the upper extremities after 2 moaths.

e vatevials testify to the lighter course of the disease in vac-
civeted persons.  However, due to the scarcity of sick persons among the vac-
sreacted cvaep, it ig difficult to make statistically reliable conclusions in
conaarine the clinical peculiarities of the course of illness in this group
1w senp nonvaccinated persons,

'e v comparison of the titer of.antihemagglutinating‘and complement
trsre actibodies in patients with focal forms of tick-horne encephalitis and

(oltye: o 3 miningeal syndrome or masked form of the disease, higher titers
(oo 4 twmes) were noted irn the latter.
Conclusions

1. ‘fn a comparative study of the reactogenicity of encephalitis pre-
g, wtl0 a non-reactogenicity Wefoted for the native and dried vaccines.

the distinct effectiveness of native tissue vaccine was observed in
s onoensive epidemiological experiment.

3. 1In 50% of ithe cases a clinical diagnosis of tick-borne encephalitis
i o e confirmed in the laboratory. Further observaticns and investigations
re veavired tor clearing up the nature of the disease.
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